The DNA methyltranferase Dnmt2 participates in RNA processing during cellular stress.
The strong evolutionary conservation of the DNA methyltransferase, Dnmt2, is at odds with the absence of phenotypic defects in organisms lacking Dnmt2. The cellular processes where Dnmt2 has a role to play also remain largely undiscovered. Here we show that Dnmt2 is a part of RNA processing machinery during cellular stress. In addition to interacting with proteins involved in RNA processing and cellular stress, Dnmt2 exhibits nucleo-cytoplasmic shuttling in response to cellular stress. Normally present in the nucleus, under conditions of stress, Dnmt2 relocalises to the cytoplasmic Stress Granules and RNA processing bodies. Surprisingly, for a DNA methyltransferase, knockout of which showed no phenotypic defects in several species, our results show that transient transfection of Dnmt2 in mammalian cells causes cell lethality. Interestingly, Dnmt2 overexpression altered the expression of several genes involved in viral infection. Taking into consideration its recently identified role in retrotransposon silencing, the role of Dnmt2 in stress granules could represent a primitive cellular defense mechanism against viral infection.